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ABSTRACT 


Background: In 2004, in an attempt to address the current obesity epidemic, the United States Department of Health 
and Human Services announced a strategy to focus on educating the public on the concept of energy balance. The 
premise of “Calories Count” was that energy balance is primarily a function of calories in (energy in food) versus 
calories out (energy for physical activity). Purpose: The purpose of this study was to gain further insight into the 
accuracy of perceived energy expenditure for various intensities of physical activity. Methods: Over 600 individuals 
(21 - 64 years of age), identifying themselves as Hispanic, were recruited from sites of the Department of Motor Vehicles 
in Miami, Florida. Participants were surveyed in English by a Hispanic interviewer and asked to provide information 
on their age, education, leisure time physical activity, height and weight. Participants were also asked to report how 
many calories they used/expended for ten standard physical activities. Results: Overall, only 30% of the participants 
accurately assessed their energy expenditure. The range in estimated calories for sedentary and vigorous physical 
activity for one hour was 0 to 4,000, and 0 to 20,000 calories, respectively. A majority of the participants underesti- 
mated energy expenditure for most activities. There was a significant (p<0.001 ) relationship between education and 
accuracy. Discussion: These findings suggest that further efforts are needed to educate at-risk populations about the 
“Calories Count” approach and energy balance. Translation to Health Education Practice: Future efforts should 
be made in collaboration with community gatekeepers to determine culturally sensitive methods to teach the public 
about: (1 ) the caloric value of various daily physical activities based on the duration and intensity of the activity in 
reference to body weight; and (2) the concept of energy balance and the component of physical activity. 


BACKGROUND 

Recent analysis of the NHANES data 
(2003-2004) reported that 66% of adults age 
20 years and older are either overweight or 
obese (32% obese). 1 Among Hispanics, the 
fastest growing population in the United 
States, 2 the rate is even higher. Approxi- 
mately 73% of Hispanics are classified as 
overweight or obese. 3 Overweight and obe- 
sity are linked with higher risk for diabetes, 
cardiovascular disease, high blood pressure, 
and stroke. In addition, obesity and over- 
weight may be related to increased risk of 


asthma, arthritis, certain cancers, gallblad- 
der disease, and poor health status. 4 It has 
also been reported that the annual national 
health care expenditures related to obesity 
are estimated to range from $98 to $129 
billion. 5 With the increased prevalance of 
overweight and obesity in the United States 
and the associated annual national health 
care expenditures, it is essential that efforts 
be made to gain further understanding of 
factors that might influence behaviors that 
effect weight management. 

In 2004, the United States Department 


of Health and Human Services unveiled a 
new FoodandDrug Administration strategy 
to aid in the campaign to reduce the ever- 
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rising problem of overweight and obesity. 6 
This new strategy suggested focusing on 
educating the consumer on the concept 
of energy balance for weight control. This 
strategy stressed the “Calories Count” ap- 
proach and reflects our understanding that, 
in general, overweight and obesity is the 
result of positive energy balance over an 
extended period of time 7 in relation to diet 
or energy intake, and energy expenditure, 
which includes physical activity. The ratio- 
nale behind this strategy could be linked to 
such models as the Knowledge-Attitudes- 
Behavior Model 8 and the Transtheoretical 
Model of Change (i.e., the construct of 
consciousness-raising) . 9 

It has been reported that eating fewer 
calories is a commonly used strategy for 
weight loss and weight maintenance 10 ' 13 
and information about calories in food has 
been reported as a successful aid to weight 
management. 11 ' 12 However, a “Calories 
Count” approach may not be successful 
when people are inaccurate in their percep- 
tion of either the calories in foods they eat 
or in the calories they think they expend for 
exercise or physical activity. There are some 
reports about knowledge and perception of 
calories in foods which indicate that people 
are not always accurate in their estimation 
of the number of calories in the foods they 
eat. 14 ' 16 However, very little is known about 
the accuracy of perception for the number 
of calories used for various types of physical 
activity for the general population and for 
high-risk populations for obesity. In addi- 
tion, it is unknown if such factors as age, 
sex, education, Body Mass Index (BMI), or 
culture might play a role in this issue. 

Although there is a paucity of literature 
in this area, some insight on the potential 
impact of these factors on accuracy of per- 
ception of energy expenditure for physical 
activity can be obtained from a few reported 
studies. A recent meta-analysis on perceived 
fitness versus actual fitness reported that 
there was a significant correlation between 
age and accuracy of perception, with less 
accuracy associated with increasing age. 17 
It has also been reported that males use 
exercise more frequently than females as 
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a weight management strategy 18 and thus, 
perhaps they have a greater awareness of 
calories associated with physical activity. 
On the other hand, previous reports have 
indicated that females use calorie count- 
ing more frequently than males for weight 
management, and have a greater knowl- 
edge of calories overall. 19 In reference to 
education, it was reported that nutrition 
education improved accuracy in estimated 
calories in foods. 20 ' 21 However, no studies 
have reported on education and knowledge 
of calories expended for various types of 
physical activity in adults. 

Finally, a few studies have reported that 
factors influencing weight management vary 
among cultures and in reference to level of 
acculturation. 22 ' 24 A recent review of the 
literature revealed that only three controlled 
weight-loss intervention studies have been 
published with Hispanic populations. 25 
However, one study, the “Energy balance for 
Latinas in Texas: a qualitative assessment,” 
revealed that Latino women reported that 
barriers to performing physical activities 
included lack of knowledge about physical 
activity in relation to both energy balance 
and to health. 26 

PURPOSE 

The primary purpose of this study was 
to learn more about accuracy in perception 
of calories expended for various physical 
activities in Hispanic adults in an effort to 
have further understanding of how a “Calo- 
ries Count” approach might work for weight 
management in this at-risk population. In 
addition, we investigated whether age, sex, 
education, BMI, and leisure-time physical 
activity related to accuracy in perception 
of calories expended for various types of 
physical activity. Based on very limited 
literature on this topic, we predicted that 
younger individuals and females would be 
more accurate in their estimations and that 
individuals with more education would 
have greater accuracy. In addition, we 
thought that BMI and level of leisure time 
physical activity might influence accuracy 
in perceived energy expenditure (calories) 
for various physical activities. 


METHODS 

Sample 

Over 600 participants were randomly 
recruited from sites of the Department of 
Motor Vehicles in Miami-Dade County, 
Florida. At the time of the study there were 
39 sites. The sites where participants were 
recruited were randomly selected; with one 
site out of every four being in predominantly 
Hispanic (Cuban) areas. These sites repre- 
sented both genders and people of various 
ages, BMIs, levels of education, and levels 
of leisure time physical activity. As people 
waited in line to meet with an employee of 
the Motor Vehicle Department, they were 
asked if they would be willing to be surveyed 
by an interviewer. The response rate was 
good and approximately one out of three 
persons approached agreed to be surveyed. 
All participants provided a signed informed 
consent and prior to the study, approval was 
granted by the Institutional Review Board. 
Individuals were eligible to participate in the 
study if they reported that they were Hispan- 
ic, between 21-64 years of age, ambulatory, 
without disabilities, and able to understand 
and communicate in English. Obtaining in- 
formation from the participants took about 
10-15 minutes and data collection took place 
during a four-month period. 

Data Collection and Assessment 

All data were collected by a trained re- 
searcher who was Hispanic. The participant’s 
age, ethnicity and education were obtained 
based on questions from the Behavioral Risk 
Factor Surveillance Survey. 27 Participants 
were also asked their current weight and 
height. Self- reported weight and height have 
been reported to be an acceptable method 
to determine BMI. 28 Each participant was 
asked to respond to the following question: 
How many calories do you think you use/ 

burn/expend when you for an 

hour? The question was asked ten times 
with the insertion each time with one of 
ten physical activities: (1) sleep or rest; (2) 
sit; (3) stand; (4) get dressed; (5) walk at a 
leisurely pace; (6) do light manual work; 
(7) do light sport or leisure activity; (8) do 
moderate sport or leisure activities; (9) walk 
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at a brisk pace; and (10) do vigorous physical 
activity. The ten physical activities that were 
assessed were based on the Bouchard 3-Day 
Activity Record. The participants were given 
examples for each activity reflecting those in 
the Bouchard 3-Day Physical Activity Re- 
cord. 29 For example, the activities for sitting 
included: eating, writing, reading, listening 
to the radio or TV, taking a bath. 

The standard question on energy expen- 
diture for the physical activities was devel- 
oped by experts in the held and found to be 
acceptable for content and construct valid- 
ity as described by Parmenter and Wardle, 
2000. 30 This standard question was used in 
previously published studies for the evalu- 
ation of perception of moderate intensity 
physical activity. 31 In addition, single item 
questions have been used and reported in 
the literature to be valid and reliable for the 
assessment of perceived fitness and level of 
physical activity. 32 

The reliability of the questions on en- 
ergy expenditure was tested through a pilot 
study among a convenience sample of 50 
individuals who were representative of those 
from the same sites where study participants 
were recruited. Participants were surveyed at 
two time periods with a one-week interval 
between surveys. The paired sample correla- 
tion for the ten physical activities assessed 
ranged from 0.59 to 0.76. 

Finally, participants were requested to 
respond to the four questions of the Godin 
Leisure Time Physical Activity Question- 
naire. 33 This questionnaire is based on 
seven-day recall of strenuous, moderate, 
and mild exercise. This questionnaire has 
been reported to be valid and reliable. 34 A 
total leisure time physical activity score was 
calculated for each participant by multiply- 
ing frequency (times/week) by each of the 
physical activity levels (i.e., strenuous=9, 
moderate=5, and light=3). The sum of the 
individual scores provided a final leisure time 
physical activity score for each participant. 
The Godin leisure time physical activity 
questions were also tested in the pilot study 
as previously described. The paired sample 
correlations for the individual questions 
were high (range from 0.98 to 0.99). 


Determination of actual energy expendi- 
ture for each type of physical activity 

A standard formula was used to deter- 
mine the actual energy expenditure (calo- 
ries) for each participant for each of the ten 
physical activities assessed. This formula was 
the energy cost of each type of physical activ- 
ity in kcal/kg/15-min intervals, which was 
multiplied by the individual participant’s 
self-reported weight in kilograms, and then 
multiplied times 4. The result of this calcu- 
lation was equal to the energy expenditure 
for 60 minutes for each specific intensity 
physical activity. The values for each activ- 
ity were derived from the Compendium of 
Physical Activities. 35 

Statistical Analyses 

Statistical analyses were performed us- 
ing SPSS version 14.0 (SPSS Inc. Chicago, 
111, 2003). Estimation of calories, actual 
calories, and the percent difference between 
estimated and actual calories were described 
with ranges and medians. Frequencies were 
produced to describe gender, age, BMI, 
education, and leisure time physical activity 
levels for participants. Categories for BMI 
were created based on guidelines from the 
World Health Organization, using the fol- 
lowing classifications: normal weight (BMI 
19-24.9), overweight (BMI 25-29.9), and 
obese (BMI >30). 36 

Because the data were not normally 
distributed and since some previous re- 
search suggests that accuracy in percep- 
tion of physical activity varies widely, we 
conducted Kruskal-Wallis ANOVAs on the 
percent difference for the physical activity 
levels by age, gender, BMI, education, and 
level of leisure time physical activity. Post 
hoc tests were done with Wilcoxon’s Rank 
Sum Test with Holm’s sequential Bonfer- 
roni procedure at p<0.05. Power analysis 
for the Kruskal-Wallis test with four groups 
yielded 99% power to detect a medium 
effect size of 0.25 (p<0.05) with a sample 
size of 600. 

Cross tabulations were used to describe 
the percentage of participants estimating 
the caloric value for the different physical 
activities within different accuracy ranges 
(i.e., underestimating >50%, under- or over- 


estimating within 50%, or overestimating 
>50%) of the actual value. 

RESULTS 

In this study, six hundred twenty-one 
people were surveyed. Three individuals 
were excluded from the study because of 
missing data. In total, 618 individuals, 298 
females and 320 males, participated in the 
study. Descriptive characteristics of the 
participants in reference to education, sex, 
age, leisure time physical activity, and BMI 
are shown in Table 1. Approximately half 
(52%) of the participants were male and half 
were female (48%). The largest percentage 
of participants was between 21-30 years 
of age (34%), and only 16% were between 
the ages of 51-64 years of age. The major- 
ity of the participants had attended college 
(58%). Thirty-six percent of the participants 
reported that they were college graduates or 
had done graduate studies. Sixty percent of 
the participants were categorized according 
to reported leisure time physical activity as 
inactive, 29% as moderately active, and 1 1% 
as active. In addition, based on reported 
height and weight, 40% of the participants 
had a BMI placing them in the overweight 
category and 23% had a BMI categorizing 
them as obese. 

Table 2 shows the range of estimated 
and actual calories for the different physi- 
cal activities. There was an extremely wide 
range of estimated calories for all activities. 
The range for activities in estimated calories 
was as follows: sedentary (0 to 4,000), light 
(0 to 6,000), moderate (0 to 60,000), and 
vigorous (0 to 20,000). Table 2 also illustrates 
the median for both estimated and actual 
calories for the four categories of physical 
activity. The median for estimated calories 
vs. the median for actual calories was 47 
vs.139 (sedentary), 133 vs. 265 (light), 190 vs. 
291 (moderate), and 250 vs. 567 (vigorous) 
respectively. The median percent difference 
for sedentary, light, moderate and vigorous 
physical activity was -66%, -49%, -35%, 
and -56% respectively. The median percent 
difference represents the median energy 
expenditure and actual energy expenditure 
divided by the actual. About one-third of 
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Table I 

Descriptive Characteristics of Participants by Education Level* 



Total 

High School 
or less 
(n=260) 

Some 

College 

(n=135) 

College 
Graduate 
(n— 223) 

Gender 

Male 

320 (52) 

135(52) 

61 (45) 

124 (56) 

Female 

298 (48) 

125 (48) 

74 (55) 

99 (44) 

Age (years) 

21-30 

212 (34) 

80 (31) 

59 (44) 

73 (33) 

31-40 

168 (27) 

79 (30) 

35 (26) 

54 (24) 

41-50 

143 (23) 

54 (21) 

26 (19) 

63 (28) 

51-64 

95 (16) 

47 (18) 

15(11) 

33(15) 

Leisure Time Physical Activity 

Inactive 

367 (60) 

165 (64) 

74 (56) 

128 (58) 

Moderately active 

177 (29) 

63 (24) 

44 (33) 

70 (32) 

Active 

66 (11) 

30(12) 

15(11) 

21 (10) 

BMI (I<g/m2) 

Normal weight (<24.9) 

231 (37) 

87 (34) 

52 (38) 

92 (41) 

Overweight (25-29.9) 

247 (40) 

108 (41) 

51 (38) 

88 (40) 

Obesity (>30) 

140 (23) 

65 (25) 

32 (24) 

43 (19) 

* n (%) 






the participants were within 50% of the 
estimation for the actual number of calories. 
However, the majority of the participants 
underestimated the number of calories for 
all types of activity, particularly for sedentary 
activities. The greatest percentage of overes- 
timation (25%) was for moderate sport or 
leisure activity. 

Based on the results of the Kruskal-Wallis 
analyses, there were no significant differ- 
ences between perceived and actual energy 
expenditure by age, BMI, gender, or leisure 
time physical activity. However, education 
proved to be a significant determinant for 
accuracy of estimation for all categories: 
sedentary physical activity, j( 2 (2, N = 618) 
= 25.68, p<0.001; light physical activity, 
X 2 (2, N = 616) = 36.42, p<0.001; moderate 
physical activity, J( 2 (2, N = 617) = 44.09, 
p <0.0001; and vigorous physical activity, 
X 2 {2, N = 616) = 48.90, p<0.0001. The post 


hoc tests indicated that participants with 
no more than a high school education were 
significantly less accurate in estimating en- 
ergy expenditure for all four physical activity 
categories than participants who had some 
college or a college degree. This is illustrated 
in Figure 1 which shows level of education 
(high school or less, some college, or college 
graduate) in reference to the percentage of 
participants whose estimations for energy 
expenditure were within 50% of the actual 
calculated energy expenditure for each cat- 
egory of physical activity (sedentary, light, 
moderate, vigorous) . So, for example, among 
participants with a high school education 
or less, only 22% were within <50% of the 
calculated energy expenditure for vigor- 
ous physical activity where as 42% of the 
college graduate were within <50% of the 
calculated energy expenditure for vigorous 
physical activity. This indicates that a larger 


percentage of those with a higher education 
were more accurate in their estimation of 
energy expenditure. 

DISCUSSION 

To our knowledge, this is the first study 
ever reported in Hispanic men and women 
on accuracy in perception of energy expen- 
diture (calories) for various types of physical 
activity Furthermore, very little informa- 
tion has been reported on this topic for the 
population in general. Our results indicated 
that overall, only 30% of the participants 
were able to accurately estimate energy 
expenditure (within 50% of the calculated 
energy expenditure) for ten different activi- 
ties representing sedentary, light, moderate, 
and vigorous physical activity. The majority 
of participants underestimated energy ex- 
penditure for the different types of physical 
activity. In addition, there was an extremely 
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Table 2. Range and Median for Estimated and Actual Calories and the Percentage 
of the Participants' who Estimated under, within and over 50% the Number of Calories 
for Sedentary, Light, Moderate and Vigorous Physical Activities* 



Range 

Range 

Median 

Median 

% 

% 

% 


Estimated 

Actual 3 

Estimated 

Actual 

Under 

Within 

Over 

Sedentary Activities 



47 

139 




Sleeping or resting in bed 

0-3,000 

43-170 



54 

24 

22 

Sitting quietly 

0-1,500 

62-249 



69 

19 

1 1 

Standing 

0-4,000 

93-373 



65 

25 

10 

Getting dressed, taking 
a shower or driving 

0-3,000 

1 1 5-458 



68 

23 

9 

Light Activities 



133 

265 




Walking-leisurely pace 

0-5,500 

1 1 5-458 



56 

30 

14 

Light manual work 

0-6,000 

136-543 



53 

29 

18 

Light sport or leisure 

1-5,500 

196-785 



52 

32 

16 

Moderate Activities 



190 

291 




Sport/ leisure activities 

0-60,000 

164-655 



44 

31 

25 

Walking-brisk pace 

0-10,000 

164-655 



44 

35 

21 

Vigorous Activities 



250 

567 




(i.e., running, dancing) 

0-20,000 

319-1276 



52 

32 

16 


* Calculations based on duration (60 minutes) intensity of activity (sedentary, light, moderate, and vigorous) and body weight 


Figure 1 . Level of Education and Percentage of Participants Estimating within 50% 
or Less of Calculated Energy Expenditure for Various Intensity Physical Activities 


Percentage of 
participants estimat- 
ing within 50% of 
calculated energy 
expenditure 



High School Some College College Graduate 

or Less 


Education Level 


OSedentaryP A 
□ Light P A 
■ Moderate PA 
■Vigorous PA 


large range in estimated energy expenditure 
for each activity. We also investigated ac- 
curacy of perception in reference to other 
factors including age, sex, BMI, education, 


and leisure time physical activity. 

Education was the only significant 
variable we found to influence accuracy in 
perception of energy expenditure for physi- 


cal activity. With the exception of light and 
moderate physical activity, college graduates 
were more accurate in their estimation of the 
number of calories for the physical activities 
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surveyed than less educated participants. 
Perhaps individuals with more educa- 
tion have greater exposure to information 
about the concept of energy balance and the 
number of calories used for various types of 
physical activity. 

We predicted that younger individuals 
would be more accurate in their estimation 
of perceived energy expenditure for different 
physical activities based on a previous report 
on the association between perceived fitness 
and age. 17 However, we did not find this to 
be the case, perhaps this relates to the fact 
that perception of fitness is a variable that 
can be defined in many ways, while calories 
can be calculated. In addition, we thought 
that women would be more accurate in their 
perception although we did not find this to 
be true. This assumption was made based on 
the results of a previous study that reported 
that, in general, females use calorie count- 
ing more frequently than males for weight 
management, and have a greater knowledge 
of calories overall. 12 It has also been reported 
that females are more frequently concerned 
about their weight and diet than men. 10 

On the other hand, it should be consid- 
ered that a number of reports have indicated 
that factors influencing weight management 
may vary not just among males and females, 
but also among cultures in reference to level 
of acculturation, particularly with regard to 
physical activity. 22 ' 24 The “Energy balance 
for Latinas in Texas: a qualitative assess- 
ment” journal article found that Latino 
women reported that barriers to performing 
physical activities included lack of knowl- 
edge about physical activity in reference 
to energy balance and physical activity in 
relation to health. 26 

Another variable that was thought to 
influence perception of energy expenditure 
for physical activity was BMI. We thought 
it would be feasible that normal weight 
individuals might be more accurate in their 
estimation of energy expenditure for physi- 
cal activity and hence their normal weight 
status. On the other hand, we also thought 
it might be feasible that individuals who 
are overweight are more concerned about 
energy balance and calories and thus per- 
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haps are more accurate. However, our results 
indicated that BMI did not influence accu- 
racy in perception of energy expenditure. 
Therefore, neither of the proposed rationales 
were conclusive. 

Finally, we did not find a significant 
relationship between leisure time physical 
activity and accuracy of perception. In refer- 
ence to leisure time physical activity, overall, 
the majority of the participants (60%) 
were categorized as inactive. Such results 
reflect the literature. 37 In order to evaluate 
the activity level of the participants in this 
study, we used the Godin Leisure-Time 
Physical Activity Questionnaire which, as 
indicated in the title, addresses only leisure 
time physical activity. Perhaps if accuracy in 
perception of energy expenditure (calories) 
for physical activity had been assessed either 
in reference to fitness level or total physical 
activity, including work activities, we might 
have found a different relationship. 

Our study had some additional limita- 
tions. Participants were recruited from 
sites randomly selected from offices of the 
Miami-Dade County, Florida Department 
of Motor Vehicle in predominantly Cuban 
areas. Therefore, the sample was limited to 
individuals who were obtaining services in 
person rather than online. One of the eligi- 
bility criteria for our study was the ability 
to understand and communicate in English; 
therefore, our results cannot be applied to 
Spanish-speaking only adults. Also, since all 
the respondents spoke English, it might be 
that this group was more acculturated than 
other Hispanics not speaking English. Final- 
ly, the population evaluated was predomi- 
nantly Cuban, and therefore, our results may 
not represent other Hispanic groups or the 
non-Hispanic population. However, since 
the prevalence of overweight and obesity 
in the Hispanic population is high (>73% 
of Hispanics classified as overweight or 
obese) 2 and the Hispanic population is the 
fastest growing ethnic group in the United 
States (projected to be the largest minority 
group by the year 2050 — representing 25% 
of the United States), it seems very relevant 
to investigate factors influencing the risk of 
obesity in this population. 38 


In conclusion, this study provides some 
insight into what is understood about energy 
expenditure (calories) for physical activity. 
The results of this study indicated that the 
majority of the participants were inaccurate 
in their perception of energy expenditure for 
physical activity and there was an extremely 
large range in estimates. Even though the a 
majority of the participants underestimated 
energy expenditure for the physical activi- 
ties, which might be interpreted as a benefit 
in reference to energy balance, these results 
also suggest that there is a lack of knowledge 
and understanding of energy expenditure 
(calories) for physical activity and this could 
have an impact on the “Calories Count” 
approach. 

TRANSLATION TO HEALTH 
EDUCATION PRACTICE 

The strategy stressing the “Calories 
Count” approach introduced by the United 
States Department of Health and Human 
Services in 2004 was created in an effort to 
emphasize the importance of the concept of 
energy balance. This effort was made to assist 
people in understanding that calories in the 
foods eaten as well as those used in the physi- 
cal activity have an impact on energy balance 
and weight management. The fact that the 
majority of the participants surveyed were 
inaccurate in their estimation of energy 
expenditure for physical activity indicates 
there is a lack of knowledge about energy 
expenditure and physical activity. 

These results suggest that additional 
efforts need to be made to educate the His- 
panic population about energy expenditure 
associated with physical activity. A recent 
article suggests that if successful energy 
balance programs are to be designed and 
implemented, researchers must include two 
approaches. 39 One approach is to look at 
particular segments of the population and 
determine what will be culturally accepted 
and what appeals to that particular popula- 
tion. The second approach involves col- 
laboration with community gatekeepers in 
order to understand more about the beliefs 
and attitudes of the community. Therefore, 
if the “Calories Count” approach is to have 
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maximum impact, future efforts should be 
made in collaboration with community 
gatekeepers to determine culturally sensitive 
methods to teach the public about: (1) the 
caloric value of various daily physical activi- 
ties based on the duration and intensity of 
the activity and in reference to body weight, 
and (2) the concept of energy balance and 
the component of physical activity. Finally, 
the effectiveness of such education needs 
to be evaluated in diverse populations in 
well designed weight management inter- 
ventions. 
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